Adolescence is a critical developmental period marked by increased autonomy and maturation during which individuals explore new relationships and their identity. At the same time, adolescence is a period of drastic transition. Such a transition can be stressful, and as a result, symptoms of depression may be experienced (Hankin et al. [@CR24]). The examination of subclinical depressive symptoms is important given that such symptoms are associated with an increased risk for future psychopathology (e.g., depressive, anxious, and behavioral disorders) as well as a wide range of negative outcomes including academic deficiencies, interpersonal difficulties with peers and family, and impaired cognitive functioning (Avenevoli et al. [@CR9]; Kessler and Walters [@CR28]; Reinherz et al. [@CR42]). Subclinical levels of depressive symptoms are also associated with a number of poor outcomes in adulthood such as increased stressful life events, lower income levels, poorer social support, greater marital conflict, and higher incidence of substance use and dependence (Conway et al. [@CR16]; Franko et al. [@CR19]; Gotlib et al. [@CR20]; Rao et al. [@CR41]; Schepis and Rao [@CR46]).

One of the most robust concurrent and prospective predictors of depressive symptoms and episodes is the occurrence of stress (Grant et al. [@CR21]; Shih et al. [@CR49]). More specifically, Mazure ([@CR36]) found that approximately 50% of individuals diagnosed with depression experience severe stress prior to the onset of an episode. At the same time, research has also indicated that "even extreme stress is not linked to psychopathology in all individuals," as 50% of individuals who experience stress do not develop psychopathology (Ingram and Luxton [@CR26], p. 32). Given that not all individuals who experience significant stress develop depression, recent prospective research has begun to utilize diathesis-stress models in order to examine the etiology of depression amongst adolescents (Ingram and Luxton [@CR26]). Such models examine psychological vulnerabilities that are triggered following the occurrence of stressors that render certain adolescents susceptible to develop depression.

Diathesis-Stress and Transactional Models of Depression {#Sec1}
=======================================================

To date, there has been a preponderance of research supporting cognitive vulnerability models of depression using a diathesis-stress framework amongst adolescent samples (for a review see Abela and Hankin [@CR2]). Cognitive vulnerability models of depression examined within a diathesis-stress framework suggest that the occurrence of stress activates cognitive diatheses in vulnerable individuals (Beck [@CR12]). Once activated, maladaptive cognitions then trigger a pattern of negatively biased, self-referent information processing that ultimately culminates in depression. Cognitive vulnerability theories posit that in the absence of stress, maladaptive cognitions do not arise, suggesting that such factors only contribute to depression in the presence of stress.

Recently, transactional models of depression have been receiving increased attention. While the diathesis-stress approach focuses on individuals' reactions to stressors, the transactional approach posits that individuals actively contribute to the occurrence of the stressors they experience, through a process labeled stress generation (Hammen [@CR22]), which in turn contributes to depression. Self-generated stressors have alternatively been labeled dependent stressors because their occurrence is in part dependent on the actions of the individual, as opposed to fateful stressors that occur independent of a person's actions. While stress generation was initially examined in adults (e.g., Hammen [@CR22]), there has been accumulating evidence for stress generation in children and adolescents (e.g., Adrian and Hammen [@CR3]; Carter et al. [@CR14]; Cole et al. [@CR15]; Harkness et al. [@CR25]; Rudolph et al. [@CR45]; Rudolph [@CR43]; Rudolph and Hammen [@CR44]; Shih et al. [@CR48]; Wingate and Joiner [@CR54]).

Cognitive Vulnerability {#Sec2}
=======================

Past research examining the relationship between cognitive vulnerability to depressive symptoms in adolescent samples have found strong support for a wide range of factors including attributional style (e.g., Abela and Hankin 2008), dysfunctional attitudes (e.g., Lewinsohn et al. [@CR30]), and rumination (Abela et al. [@CR1]). To date, less research has examined the role of low perceived control, the belief that one's actions do not exert influence over important life outcomes (Weisz et al. [@CR52]). For individuals who maintain a perception that they have limited ability to change views of the self, world, and future (i.e., the negative cognitive triad) (Beck [@CR12]), low perceived control may trigger helplessness and hopelessness cognitions which subsequently increase one's susceptibility to experience depressive symptomology. Past cross-sectional research has found that lower levels of perceived control are associated with higher levels of depressive symptoms (Margaro and Weisz [@CR35]; Weisz et al. [@CR51]). In contrast, main effect models examining the relationship prospectively have received inconsistent results (Muris et al. [@CR38]; Weisz et al. [@CR52]).

One possibility for these inconsistent prospective findings is that research has not examined perceived control within a diathesis-stress framework which may better examine the process with which a given cognitive vulnerability leads to depression. Inherent to diathesis-stress models is the belief that the interaction between pre-morbid vulnerability factors and situational stressors contributes to the onset of depressive symptomology (Monroe and Hadiyannakis [@CR37]). Past research relying on either cross-sectional or main effect models makes the assumption that low levels of perceived control will uniformly and consistently predict higher levels of depressive symptoms without taking into account contextual and environmental factors such as stress (see Alloy et al. [@CR4]). Given this methodological shortcoming, research is warranted to better understand the role that perceived control plays in the manifestation of depressive symptoms following the occurrence of stressors. As adolescents are particularly vulnerable to the deleterious effects of dependent interpersonal stress (Shih et al. [@CR49]), we hypothesized that the interaction between such stress and perceived control would contribute to higher levels of depressive symptoms.

It may also be important to consider perceived control from a transactional perspective as relatively little research has examined cognitive predictors of stress generation and subsequent depression. Research in adolescent samples is particularly scarce, but preliminary evidence provides support for the role of cognitive vulnerability factors in transactional models via stress generation processes. In particular, a study of fifth and sixth graders found that negative social self-views and lower perceived control predicted stress generation in peer relationships (Caldwell et al. [@CR13]), and another study of youth aged 6--14 found evidence that cognitive style, dependency, and self-criticism predicted stress generation (Shih et al. [@CR48]). However, it is unclear whether these results would replicate to a sample including older adolescents, and further, whether increased stress generation may mediate the relationship between these cognitive factors and depressed mood. To our knowledge, just one study has addressed this issue. In a sample of Israeli adolescents aged 14--16, Shahar and Priel ([@CR47]) provided evidence that negative life events mediated the effects of dependency and self-criticism on distress. This study represents an important step in applying a transactional perspective to understanding cognitive vulnerability to depression. At the same time, it should be noted that the study did not examine dependent stressors in particular, and additionally, the results need to be replicated using other cognitive variables including perceived control. Thus, we hypothesized that individuals with low perceived control who do not believe they have the capacity to control or influence their peer and familial relationships will experience increased levels of dependent interpersonal stress, and then such stress would contribute to higher levels of depressive symptoms.

Secondary Objective: Examining Depressive Symptoms amongst Chinese Adolescents {#Sec3}
==============================================================================

The primary objective of the manuscript was to examine diathesis-stress and transactional models of depression in a Canadian sample of adolescents. The secondary aim was to examine the cross-cultural generalizability and robustness of these findings in adolescents from mainland China. Research examining the prevalence of major depressive disorder amongst Chinese adolescents has indicated that rates are in line with Western samples (Fong [@CR18]; Hankin et al. [@CR24]; Liu et al. [@CR33]; Zhenghua [@CR57]). While there are drastic cultural differences between North America and China, the rapid modernization and urbanization throughout mainland China has resulted in younger generations embracing more Western values (Liu et al. [@CR32]). These Western values have seemingly undercut traditional collectivistic ideals including the importance of interconnectedness within Chinese culture, the interdependent sense of self in which one's personal goals are subordinate to the collective aims, and the central role of the extended family (Auerbach et al. [@CR7]; Yeh and Inose [@CR55]; Yeh and Wang [@CR56]). It has long been believed that these types of sociocultural factors have buffered Chinese individuals from experiencing depression (Lee et al. [@CR29]), however, as China continues to experience social change, younger generations have begun to embrace more individualistic and materialistic values potentially increasing vulnerability to experience negative affect (Auerbach et al. [@CR5], [@CR6]). In light of this ideological metamorphosis, vulnerability models of depression developed in Western contexts have become increasingly relevant to Chinese adolescents.

To date, research has found that stress is a strong cross-sectional and prospective predictor of depression in Chinese samples (e.g., Fong [@CR18]; Liu et al. [@CR34]), however, there is a paucity of research examining more complex, integrative models that delineate the mechanism through which stress leads to depression amongst Chinese adolescents. In one of the few studies examining prospective models of depression, Auerbach et al. ([@CR5], [@CR6]) found that Chinese adolescents who reported a greater tendency to utilize maladaptive as opposed to adaptive coping strategies moderated the relationship between higher levels of stress and subsequent depressive symptoms (i.e., a diathesis-stress perspective). At the same time, given culture-specific factors including the authoritative communist political structure and restricted educational opportunities (Fong [@CR18]), it is likely that vulnerability factors such as a lack of perceived control regarding the self, world, and future underscores vulnerability to depression. More specifically, despite greater social freedoms as a result of increased personal wealth, individuals are unable to travel freely within and outside of mainland China. Additionally, while education provides a path to rise from poverty to prosperity, only 2.6 of the 9.5 million students who complete the university entrance exam will gain admittance (Fong [@CR18]). Acute availability shortage at universities has fostered an environment in which adolescents experience an existence plagued by significant pressure on exams, increased peer competition, less free time, and high parental and teacher expectations (Liu et al. [@CR32]). Such changes have resulted in an adolescent population that has less perceived control regarding their future, and preliminary cross-sectional research amongst Chinese adolescents has indicated that diminished control has contributed to a greater number of behavioral problems and higher rates of psychopathology (Liu et al. [@CR32]). At the same time, prospective research is warranted to better understand the underlying role that perceived control plays in the development of psychopathology. In lieu of the ongoing cultural shift from collectivistic- to individualistic-oriented values, we hypothesized that similar results would be obtained for the diathesis-stress and transactional approaches when examining the Chinese as compared to the Canadian adolescents.

Goals of the Current Study {#Sec4}
==========================

In order to address theoretical and empirical gaps in past research, the primary aim of the present study was to examine the role that perceived control played in both diathesis-stress and transactional models of depression in Canadian adolescents. In doing so, we examined whether: (a) perceived control strengthened the association between dependent interpersonal stress and depressive symptoms (i.e., diathesis-stress perspective) and (b) perceived control shaped the type of stressors that adolescents experience, which subsequently contributed to higher levels of depressive symptoms (i.e., transactional approach). Our secondary aim was to examine the cross-cultural applicability of these models in a sample of adolescents from mainland China. Further, as research has indicated that sex differences emerge during adolescence with girls experiencing both higher levels of depressive symptoms as well as a greater occurrence of depressive episodes (Hankin et al. [@CR24]), we examined whether gender predicted differential outcomes in all models.

Method {#Sec5}
======

Participants {#Sec6}
------------

Participants in the current study were recruited from high schools in Montreal, Canada and Yue Yang, China. The Canadian sample included 118 adolescents (46% male and 54% female) between the ages of 12 and 18 (Mean = 15.17; SD = 1.22). The sample was 78.9% Caucasians, 5.6% Asians, 4.3% African Americans, 2.5% Native Americans, and 8.7% reported other as their ethnicity. Participants' predominant mother tongues were English (83.2%) and French (13.7%), however, 3.1% of participants reported other.

Participants from mainland China were recruited from an urban high school in Yue Yang, Hunan. The final sample consisted of 405 high school students (49.8% male and 50.2% females) whose ages ranged from 14 to 19 (*mean* = 16.18; *SD* = 0.95). The sample was 97.1% Han and 3.9% ethnic minority. All participants reported that their mother tongue was Mandarin.

Procedure {#Sec7}
---------

Prior to the initial assessment (Time 1), letters of informed consent were sent home to parents describing the aims of the project and requesting consent for their child to participate. In the present study, all students who received parental consent also gave personal consent. During the initial assessment which occurred on school grounds, students completed a demographics form and the following questionnaires: (1) Center for Epidemiologic Studies Depression Scale (Radloff [@CR40]), (2) Adolescent Life Event Questionnaire---Revised (Hankin and Abramson [@CR23]), and (3) the Perceived Control Scale for Children (Weisz et al. [@CR53]). Follow-up assessments occurred every 6 weeks for Canadian adolescents (Times 2--4) and every month for Chinese adolescents (Times 2--7), and participants completed self-report measures assessing negative events and depressive symptoms.

While there were slight differences with respect to the length of time between assessments when examining Canadian and Chinese adolescents, assessments were spaced close enough together to enable participants to accurately recall events that had occurred within their life but far enough apart such that individuals would experience changes in their levels of stress and symptoms. With such research, 4--6 weeks has become the most commonly used time interval between the initial and follow-up assessments (see Abela and Hankin [@CR2]). Additionally, as our dependent variable is the slope of the relationship between perceived control, dependent interpersonal stress, and depressive symptoms, multiple waves of observations enables a more reliable estimate of the slope.

Measures {#Sec8}
--------

The Chinese version of all self-report measures was developed using the back-translation method. First, the original version was translated into Chinese by one bilingual translator from the psychology department at Central South University (Changsha, Hunan). Next, the Chinese version was back-translated into English by another bilingual translator from the psychology department at McGill University. If discrepancies arose in the back-translation, translators worked cooperatively to make corrections to the Chinese version.

**Center for Epidemiologic Studies Depression Scale (CES-D; Radloff [@CR40])** The CES-D is a 20-item self-report measure that assesses levels of depressive symptoms. Examples of questions include: "I felt sad," "I felt hopeless about the future," and "I felt lonely." Items on the scale ranged from 0 to 3 with higher scores reflecting greater depressive symptomology. Participants reported how they felt during the past week by using the following scale: rarely (\<1 day), some or a little of the time (1--2 days), occasionally or a moderate amount of time (3--4 days), and most or all of the time (5--7 days). Across administrations the Cronbach's alpha ranged from 0.91 to 0.94 for Canadian adolescents and 0.89 to 0.95 for Chinese adolescents which indicates high internal consistency.

**Adolescent Life Events Questionnaire---Revised (ALEQ; Hankin and Abramson [@CR23])** The ALEQ is a 57-item self-report questionnaire that was developed to assess a broad range of negative life events occurring in the past month. A consensus team consisting of three advanced doctoral students and one postdoctoral fellow rated whether each item was a) dependent (i.e., at least in part dependent on the actions of the individual) and b) interpersonal in nature. Items that were unanimously agreed upon were retained, and items in which disagreement arose were excluded. A total of 29 items were rated as both dependent and interpersonal, and thus were included in the present analyses. Examples of items are "You fought with your parents over your personal goals, desires, or choice of friends," and "You had an argument with a close friend." Participants were asked to indicate how often such events occurred on a Likert scale ranging from 0 (never) to 4 (always) with higher scores reflecting a greater number of negative life events. In the current study, Cronbach's alphas for the 29 items rated as dependent interpersonal stressors ranged from 0.88 to 0.90 for Canadian adolescents and 0.91 to 0.94 for Chinese adolescents across administrations indicating high internal consistency. Further, past research using the ALEQ with Chinese samples has indicated that it is associated with (a) higher levels of depressive symptoms, (b) greater risky behavior engagement, and (c) greater endorsement of maladaptive emotion regulation strategies (Auerbach et al. [@CR7], [@CR5], [@CR6]).

**Perceived Control Scale (PCS; Weisz et al. [@CR53])** The PCS is a 24-item self-report questionnaire measuring beliefs about one's perceived ability to exert control over outcomes in the academic, social, and behavioral domains, and as it is a trait measure, was assessed only at Time 1. Examples of questions include: "I can get good grades if I really try," "I can make friends with other kids if I really try," and "I cannot stay out of trouble no matter how hard I try." Participants are asked to rate items using a Likert scale ranging from 1 (very false) to 4 (very true) with higher scores reflecting a greater level of perceived control. The PCS has been shown across numerous studies to have strong test-retest reliability (e.g., Margaro and Weisz [@CR35]). In the current study, the Cronbach's alpha was 0.88 for Canadian adolescents and 0.87 for Chinese adolescents indicating high internal consistency. Past research examining the validity of PCS in Chinese samples has indicated that it is positively associated with other measures of cognitive vulnerability including the children's dysfunctional attitudes scale as well as negatively correlated with levels of stress, anxiety, and depression (Auerbach et al. [@CR5], [@CR6]).

Overview of Data Analytic Approach {#Sec9}
----------------------------------

To test our hypothesis that individuals possessing lower levels of perceived control would report greater increases in depressive symptoms~(Time\ T)~ following the occurrence of dependent interpersonal stressors~(Time\ T-1)~ than individuals possessing higher levels of perceived control (i.e., a diathesis-stress perspective), we utilized idiographic, time lagged, multilevel modeling. Analyses were completed using SAS (version 9.1) mixed procedure and maximum likelihood estimation. Our dependent variable was within-subject fluctuations in depressive symptoms~(Time\ T)~ during the follow-up interval. As follow-up depressive symptom~(Time\ T)~ scores are a within-subject variable, such scores were centered at each participant's mean such that scores reflect upwards or downwards fluctuations in an individual's level of depressive symptoms compared to his or her mean level of symptoms. Our primary predictors of follow-up depressive symptom~(Time\ T)~ scores were perceived control and fluctuations in dependent interpersonal stress~(Time\ T-1)~ during the follow-up interval. Prior to analyses, the perceived control scores, a between subject variable, were standardized. As follow-up dependent interpersonal stress~(Time\ T-1)~ is a within-subject predictor, scores were centered at each participant's mean prior to analyses such that scores reflect upwards or downwards fluctuations in an individual's reported occurrence of dependent interpersonal stress as compared to his or her mean level of stress.

In order to examine our proposed mediation models (i.e., transactional approach), we followed the guidelines set forth by Bauer et al. ([@CR11]). Such an approach is ideal for examining mediation models that include repeated measures, and given that the model is estimated in a single equation, one can directly estimate the covariance of the random effects that are encompassed in different Level 1 and Level 2 models. Consequently, Bauer et al. ([@CR11]) data analytic approach is preferable to mediation models that utilize a step-by-step process (e.g., Baron and Kenny [@CR10]; Kenny et al. [@CR27]). To examine whether dependent interpersonal stress~(Time\ T-1)~ mediated the relationship between perceived control and elevations in depressive symptoms~(Time\ T)~, analyses were also carried out using SAS (version 9.1) mixed procedure and maximum likelihood estimation. Again, our dependent variable was within-subject fluctuations in depressive symptoms~(Time\ T)~ during the follow-up period . Our primary predictor of depressive symptoms~(Time\ T)~ was perceived control, a between-subject predictor, and within-subject fluctuations of dependent interpersonal stress~(Time\ T-1)~ was our mediator.

Results {#Sec10}
=======

Descriptive Data {#Sec11}
----------------

Means, standard deviations, and intercorrelations between all Time 1 measures are included in Table [1](#Tab1){ref-type="table"} for Canadian and Chinese adolescents. Additionally, descriptive statistics for depressive symptoms during the follow-up period are presented in Table [2](#Tab2){ref-type="table"}. Table 1Pearson Correlations, Means, Standard Deviations, and Range for Depressive Symptoms, Dependent Interpersonal Stress, Perceived Control, and Age at the Initial Assessment for Canadian and Chinese AdolescentsVariables1.2.3.4.5.6.7.8.**Canadian Adolescents**1. Initial Depressive Symptoms--2. Initial Dependent Interpersonal Stress0.71^\*\*\*^--3. Perceived Control−0.48^\*\*\*^−0.62^\*\*\*^--4. Age0.040.05−0.04--**Chinese Adolescents**5. Initial Depressive Symptoms--6. Initial Dependent Interpersonal Stress0.56^\*\*\*^--7. Perceived Control−0.37^\*\*\*^−0.37^\*\*\*^--8. Age0.20^\*\*\*^0.14^\*\*^0.02--Mean13.8424.9337.3815.1712.1624.8643.7716.18Standard Deviation10.4414.849.711.228.8413.279.060.95Low002412002414High4772651844777419^\*^*p* \< 0.05; ^\*\*^*p* \< 0.01; ^\*\*\*^*p* \< 0.001Table 2Means, Standard Deviations, and Range for Depressive Symptoms during the Follow-up Period Canadian AdolescentsChinese AdolescentsDepressive SymptomsMeanStandard DeviationLowHighMeanStandard DeviationLowHighFollow-Up \#112.9510.2604812.369.22051Follow-Up \#211.3710.9905112.029.53051Follow-Up \#39.9610.5705011.359.70058Follow-Up \#412.8311.1004610.329.99051Follow-Up \#5--------8.969.10051Follow-Up \#6--------10.009.56054Depressive Symptoms = Center for Epidemiologic Studies Depression Scale (Radloff [@CR40])

Canadian Adolescents: Idiographic, Time Lagged Diathesis-Stress Models (Moderation) {#Sec12}
-----------------------------------------------------------------------------------

In our first set of time lagged analyses, we were interested in examining the effects of the perceived control scores and dependent interpersonal stress~(T-1)~ on individual's follow-up depressive symptoms~(Time\ T)~. Three additional effects were also included in this initial mean structure. First, in order to control for individual differences in baseline levels of depressive symptoms, participant's initial depressive symptom scores were included in the model. Second, in order to account for individual variability in the average level of depressive symptom scores at his/her mean level of dependent independent stress scores a random effect for intercept was included in the model. Last, given that follow-up dependent interpersonal stress~(T-1)~ is a within-subject predictor whose effect is expected to vary from participant to participant, a random effect for slope was included in the model.

The final results with respect to the fixed-effects component of the model are presented in Table [3](#Tab3){ref-type="table"}. The first-order autoregressive covariance parameter was not significant (*r* = −0.23, *ns*), however, it was retained in order to provide a more stringent examination of our hypothesis. The random intercept (*r* = 67.12, *p* \< 0.001) was significant and thus, retained in the model. The random slope was not significant, and consequently, it was removed from the model prior to re-estimation. Of primary importance, a significant two-way, cross-level interaction emerged between perceived control and follow-up dependent interpersonal stress~(T-1)~. The fixed effects model was utilized to plot predicted follow-up depressive symptom scores~(Time\ T)~ for individuals with low or high perceived control scores (plus or minus 1.5 between-subject standard deviations) who reported a low or high occurrence of dependent interpersonal stress~(Time\ T-1)~ (plus or minus 1.5 within-subject standard deviations) (see Fig. [1](#Fig1){ref-type="fig"}). Analyses were conducted for each perceived control condition examining whether the slope of the relationship between follow-up dependent interpersonal stress~(T-1)~ and depressive symptoms~(Time\ T)~ significantly differed from 0. Follow-up dependent interpersonal stress~(T-1)~ was associated with increases in follow-up depressive symptoms~(Time\ T)~ for individuals possessing low levels of perceived control (*b* = 0.17, SE = 0.08, *t*(115) = 1.97, *p* \< 0.05), and it was associated with decreases in such symptoms for individual who reported high levels of perceived control (*b* = −0.29, SE = 0.11, *t*(115) = −2.54, *p* \< 0.05). It is important to note that the slope of these two groups significantly differed (*b* = 0.45, SE = 0.17, *t*(115) = 2.68, *p* \< 0.01). Table 3Canadian Adolescents' Estimates of the Fixed Effects Component for the Time Lagged Model: Dependent Interpersonal Stress ~(Time\ T-1)~ × Perceived Control → Depressive Symptoms ~(Time\ T)~PredictorParameter Estimate (*b*)Standard Error*t*-ValueDegrees of Freedom (df)Age0.490.690.71100Gender3.311.791.85100Initial Depressive Symptoms5.820.975.97^\*\*\*^100Dependent Interpersonal Stress~(T-1)~−0.060.05−1.11115Perceived Control1.000.931.07100Dependent Interpersonal Stress~(T-1)~ × Perceived Control0.150.062.68^\*\*^115^\*^*p* \< 0.05; ^\*\*^*p* \< 0.01; ^\*\*\*^*p* \< 0.001Fig. 1Predicted depressive symptom scores as a function of perceived control and dependent interpersonal stress in Canadian adolescents

In order to determine whether gender was a moderator of the interaction between dependent interpersonal stress~(T-1)~ and perceived control, we examined a model that included dependent interpersonal stress~(T-1)~, perceived control, and gender. Additionally, we included all two-way interactions and controlled for initial levels of depressive symptoms. Regarding random effects, the random intercept was not significant and thus removed prior to re-estimation. The first-order autoregressive covariance parameter (*r* = 0.84, *p* \< 0.001) and random slope (*r* = 0.05, *p* \< 0.01) were significant and were thus retained in the model. When examining the fixed effects component of the model, a significant three-way, cross-level interaction emerged between dependent interpersonal stress~(T-1)~, perceived control, and gender (see Table [4](#Tab4){ref-type="table"}). Analyses were conducted for boys and girls in each perceived control condition examining whether the slope of the relationship between dependent interpersonal stress~(Time\ T-1)~ and depressive symptoms~(Time\ T)~ significantly differed from 0. Among boys, the occurrence of dependent interpersonal stress~(Time\ T-1)~ was associated with increases in depressive symptoms~(Time\ T)~ for individuals possessing low (*b* = 1.02, SE = 0.44, *t*(113) = 2.31, *p* \< 0.05) but not high (*b* = −0.95, SE = 0.62, *t*(113) = −1.52, *ns*) levels of perceived control. With regards to girls, the occurrence of dependent interpersonal stress~(Time\ T-1)~ was not significantly associated with increases in depressive symptoms~(Time\ T)~ for individuals possessing low (*b* = −0.29, SE = 0.25, *t*(113) = −1.16, *ns*) or high (*b* = 0.35, SE = 0.29, *t*(113) = 1.23, *ns*) levels of perceived control. Table 4Canadian Adolescents' Estimates of the Fixed Effects Component for the Time Lagged Model: Dependent Interpersonal Stress ~(Time\ T-1)~ × Perceived Control × Gender → Depressive Symptoms ~(Time\ T)~PredictorParameter Estimate (*b*)Standard Error*t*-ValueDegrees of Freedom (df)Age0.500.700.7299Gender3.421.791.90^\#^99Initial Depressive Symptoms5.860.976.03^\*\*\*^99Dependent Interpersonal Stress~(T-1)~0.040.120.29113Perceived Control0.411.270.3299Dependent Interpersonal Stress~(T-1)~ × Perceived Control0.220.102.27^\#^113Dependent Interpersonal Stress~(T-1)~ × Gender−0.0020.15−0.01113Perceived Control × Gender1.201.700.7199Dependent Interpersonal Stress~(T-1)~ × Perceived Control × Gender−0.290.14−2.10^\*^113^\#^*p* \< 0.06; ^\*^*p* \< 0.05; ^\*\*^*p* \< 0.01; ^\*\*\*^*p* \< 0.001

Canadian Adolescents: Idiographic, Transactional Model (Mediation) {#Sec13}
------------------------------------------------------------------

Preliminary analyses indicated that none of the reported associations were moderated by either age or gender, and thus, analyses are presented for the entire sample as a whole. When examining the covariance structure, the best fit was first-order autoregressive (*r* = −0.26, *p* \< .05). After choosing the covariance structure, we next examined the random-effects component of our model. Non-significant random-effects were deleted from the model prior to examining the fixed-effects component. The random intercept for dependent interpersonal stress (*r* = 41.16, *p* \< 0.001) was significant and thus, retained in the model. The random intercept for perceived control and the random slopes were not significant and were deleted from the model prior to re-estimation.

The final results with respect to the fixed-effects component of the model are presented in Table [5](#Tab5){ref-type="table"}. Of primary importance, a significant mediation model emerged. More specifically, preliminary analyses indicated that lowers levels of perceived control predicted higher levels of depressive symptoms (*b* = −3.51, SE = 0.91, *t*(114) = 3.87, *p* \< 0.001). However, when controlling for the proportion of variance accounted for by dependent interpersonal stress~(Time\ T-1)~ in predicting changes in follow-up depressive symptoms~(Time\ T)~ (*b* = 0.18, SE = 0.03, *t*(542) = 5.42, *p* \< 0.001), high levels of dependent interpersonal stress~(Time\ T-1)~ fully mediated the relationship between low levels of perceived control and high levels of depressive symptoms~(Time\ T)~ (*b* = 0.20, SE = 0.75, *t*(542) = −0.27, *ns*). Table 5Time Lagged Mediation Model for Canadian Adolescents: Estimates of the Fixed Effects ComponentPredictorParameter Estimate (*b*)Standard Error*t*-ValueDegrees of Freedom (df)**Dependent Interpersonal Stress:**Age0.160.750.22542Gender3.011.881.60542Initial Depressive Symptoms6.111.025.99^\*\*\*^542Perceived Control−4.581.014.53^\*\*\*^542**Depressive Symptoms**~**(Time\ T)**~**Model:**Age0.330.540.61542Gender2.501.371.82542Initial Depressive Symptoms4.540.775.86^\*\*\*^542Dependent Interpersonal Stress ~(Time\ T-1)~0.190.035.42^\*\*\*^542Perceived Control0.200.75−0.27542^\*^*p* \< 0.05, ^\*\*^*p* \< 0.01, ^\*\*\*^*p* \< 0.001

Chinese Adolescents: Idiographic, Time Lagged Diathesis-Stress Models (Moderation) {#Sec14}
----------------------------------------------------------------------------------

In order to examine whether perceived control strengthened the association between dependent interpersonal stress~(Time\ T-1)~ and depressive symptoms~(Time\ T)~, we used the same data analytic approach outlined with the Canadian adolescents. Preliminary analyses indicated that none of the reported associations were moderated by either age or gender, and thus, analyses are presented for the sample as a whole. The first-order autoregressive parameter (*r* = 0.24, *p* \< 0.001), random intercept (*r* = 36.28, *p* \< 0.001), and random slope (*r* = 0.03, *p* \< 0.001) were significant and thus were retained in the model. The final results with respect to the fixed-effects component of the model are presented in Table [6](#Tab6){ref-type="table"}. In contrast to the Canadian adolescents, a significant two-way, cross-level interaction did not emerge between perceived control and dependent interpersonal stress~(Time\ T-1)~ (*b* = 0.03, SE = 0.02, *t*(1428) = −1.29, *ns*). Table 6Chinese Adolescents' Estimates of the Fixed Effects Component for the Time Lagged Model: Dependent Interpersonal Stress ~(Time\ T-1)~ × Perceived Control → Depressive Symptoms ~(Time\ T)~PredictorParameter Estimate (*b*)Standard Error*t*-ValueDegrees of Freedom (df)Age0.600.361.66383Gender−1.030.68−1.53383Initial Depressive Symptoms5.310.3714.34^\*\*\*^383Dependent Interpersonal Stress~(T-1)~0.070.023.51^\*\*\*^1428Perceived Control−0.660.361.81383Dependent Interpersonal Stress~(T-1)~ × Perceived Control−0.030.02−1.291428^\*^*p* \< 0.05; ^\*\*^*p* \< 0.01; ^\*\*\*^*p* \< 0.001

Chinese Adolescents: Idiographic, Transactional Model (Mediation) {#Sec15}
-----------------------------------------------------------------

As preliminary analyses indicated that the reported associations were not moderated by age or gender, results are presented for the entire sample. The first-order autoregressive covariance structure (*r* = 0.22, *p* \< 0.001), random intercept (*r* = 56.71, *p* \< 0.001), and random slope (*r* = 30.40, *p* \< 0.001) were significant and retained in the model. The final results with respect to the fixed-effects component of the model are presented in Table [7](#Tab7){ref-type="table"}. A significant mediation model emerged when examining the transactional model. Specifically, preliminary analyses indicated that lower levels of perceived control predicted higher levels of depressive symptoms (*b* = −2.61, SE = 0.40, *t*(400) = 6.65, *p* \< 0.001). Additionally, after controlling for the proportion of variance accounted for by dependent interpersonal stress~(Time\ T-1)~ in predicting changes in follow-up depressive symptoms~(Time\ T)~ (*b* = 0.07, SE = 0.01 *t*(3237) = 5.01, *p* \< 0.001), high levels of dependent interpersonal stress~(Time\ T-1)~ fully mediated the relationship between low levels of perceived control and high levels of depressive symptoms~(Time\ T)~ (*b* = 0.46, SE = 0.34 *t*(3237) = 1.37, *ns*). Table 7Time Lagged Mediation Model for Chinese Adolescents: Estimates of the Fixed Effects ComponentPredictorParameter Estimate (*b*)Standard Error*t*-ValueDegrees of Freedom (df)**Dependent Interpersonal Stress:**Age0.180.570.313237Gender−1.961.08−1.823237Initial Depressive Symptoms4.870.598.23^\*\*\*^3237Perceived Control−2.730.574.76^\*\*\*^3237**Depressive Symptoms**~**(Time\ T)**~**Model:**Age0.580.341.703237Gender−1.210.64−1.893237Initial Depressive Symptoms~(T-1)~4.950.3613.80^\*\*\*^3237Dependent Interpersonal Stress ~(Time\ T-1)~0.070.015.01^\*\*\*^3237Perceived Control−0.470.341.373237^\*^*p* \< 0.05, ^\*\*^*p* \< 0.01, ^\*\*\*^*p* \< 0.001

Discussion {#Sec16}
==========

The present study examined the role of perceived control in diathesis-stress and transactional models of depression amongst Canadian and Chinese adolescents. Overall, the results suggest that both diathesis-stress and transactional models are applicable to Canadian adolescents. For Chinese adolescents, however, transactional, but not diathesis-stress models of perceived control, predict depressive symptomology. Such findings may reflect culturally-relevant differences in the etiology of depression.

When examining the diathesis-stress model amongst Canadian adolescents, results of time-lagged, idiographic analyses indicated that greater dependent interpersonal stress interacted with low perceived control to predict increases in depressive symptoms. While children are prone to experience depressive symptoms as a direct consequence of negative events (Nolen-Hoeksema et al. [@CR39]), Turner and Cole ([@CR50]) posit that adolescents' ability to utilize abstract reasoning increases the likelihood of developing stable cognitive vulnerabilities that are activated in the presence of stress. Thus, examining perceived control within a diathesis-stress framework becomes increasingly necessary amongst adolescents as such individuals are more likely to exhibit feelings of powerlessness in response to stressful life events which then leads to the onset of depressive symptoms. While these findings are in line with previous research examining the relationship between perceived control and depressive symptoms (e.g., Margaro and Weisz [@CR35]; Weisz et al. [@CR52]), the present study is an expansion in that it prospectively delineates the temporal relationship between perceived control, dependent interpersonal stress, and depressive symptoms.

Given that significant gender differences emerge in adolescence with regards to both level of depressive symptoms and number of depressive episodes (Hankin et al. [@CR24]), we examined whether gender moderated the relationship between perceived control and dependent interpersonal stress to predict changes in depressive symptoms over time. Results indicated that boys, but not girls, who reported lower perceived control reported higher levels of depressive symptoms following the occurrence of dependent interpersonal stress. These findings are interesting to consider given that girls typically report greater depressive symptoms as compared to boys (Hankin et al. [@CR24]), however, research examining gender-specific conflict resolution styles may provide a prism with which to better understand these results. In contrast to adolescent girls, boys who exhibit a diminished perception of control are more likely to act aggressively in response to interpersonal problems (Lindeman et al. [@CR31]). The potentially violent response may be a physical manifestation of feeling powerless, and unfortunately, often exacerbates both the initial stressor and subsequent depressive symptoms (de Wied et al. [@CR17]). With regards to girls who reported low levels of perceived control, the results suggest that the occurrence of interpersonal stress did not trigger or activate maladaptive responses that would serve to amplify interpersonal stress and depressive symptomology.

While diathesis-stress frameworks are a useful tool to understand cognitive vulnerability to depression, such models make the assumption that individuals are passive respondents to stress, with stress activating depressogenic perceptions in vulnerable individuals (e.g., Shih et al. [@CR48]). In contrast, the transactional perspective asserts that individuals have the capacity to influence their environments by shaping the type of stressors they experience (Hammen [@CR22]). While Hammen's ([@CR22]) initial research on stress generation examined this phenomenon in adult women suffering from depression, more recent research has replicated these findings with adolescents (e.g., Harkness et al. [@CR25]; Rudolph [@CR43]). At the same time, less research with adolescent samples has examined whether cognitive vulnerability factors contribute to stress generation (for exceptions see Shahar and Priel [@CR47]; Shih et al. [@CR48]). The present study, to our knowledge, is the first to demonstrate that (a) low perceived control contributes to a greater occurrence of dependent interpersonal stress (i.e., stress generation) and (b) greater dependent interpersonal stress mediates the relationship between low perceived control and higher levels of depressive symptoms. Given that the model examines the time-lagged relationship between dependent interpersonal stress and depressive symptoms, it more clearly identifies the mechanism through which perceived control exerts its impact. In doing so, the results suggest that individuals who feel that they cannot exert an impact on important outcomes in their lives contribute to greater interpersonal conflict which in turn, results in higher levels of depressive symptoms.

With regards to the Chinese adolescents, in line with our hypothesis, the transactional model predicted significantly higher levels of depressive symptomology. In contrast to our hypothesis, the diathesis-stress model examining perceived control was not a predictor of fluctuations in such symptoms. These results may be the product of two sweeping changes that are occurring concurrently throughout mainland China. First, China's industrial growth has placed a heightened emphasis on education as it is viewed as a means to ensure future financial stability for both the individual and family. However, with less than 30% of students gaining admittance to university given the pervasive university shortage, it has resulted in (a) increased peer competition, (b) strict school discipline and obedience, (c) less recreational time, and (d) high expectations from teachers and parents (Liu et al. [@CR32]). The intense pressure to succeed has likely diminished adolescents' beliefs that they control and shape the major decisions in their lives. Further, as approximately 7 million students do not gain admittance to the university despite committed and concerted efforts, many may feel that the process is hopeless. Second, historically, China has been a collectivistic society emphasizing the needs of the ingroup and fulfillment of social roles. However, China's industrial growth has resulted in younger generations embracing more individualistic and materialistic values (e.g., Auerbach et al. [@CR5], [@CR6]). Such a shift in values may be resulting in interpersonal tensions with parents and teachers as an individual's goal may no longer be subordinate to the collective aim. Taken together, the results from the present study indicate that feelings of diminished control lead individuals to contribute, rather than react, to the occurrence of interpersonal stress, and thus, subsequently elevate levels of depressive symptomology.

While there are a number of strengths of the current study including the use of a multi-wave, longitudinal design and examining hypotheses with both Canadian and Chinese adolescents, it also important to recognize limitations. First, the current study utilized self-report measures to examine perceived control, stress, and depressive symptoms. While each of the measures utilized possesses strong reliability and validity, self-report measures are subject to a number of response biases. Given such a methodological shortcoming, future research would benefit from assessing cognitive vulnerability and symptoms with more sophisticated assessment techniques including semi-structured interviews, peer or parent ratings, and direct behavioral assessments. Second, while every effort was made to conduct parallel studies in Canada and China, scheduling difficulties emerged which resulted in a different number of waves as well as different time intervals between assessments. Third, the self-report measures utilized in our assessment of Chinese adolescents were translated from existing measures developed primarily for Western samples. Future research examining samples from mainland China would benefit from using and developing indigenous measures to assess both symptoms and personality characteristics. Last, the present study examined the relationship between perceived control and subsequent levels of dependent interpersonal stress, however, it did not assess independent stress. Thus, future research would benefit from determining whether perceived control was related to dependent as opposed to independent stress in order to provide a stronger examination of stress generation.

In sum, the present study examines theoretically-driven models of cognitive vulnerability to depression in Canadian and Chinese adolescents. As differences between the Canadian and Chinese samples emerged when examining the role of perceived control, it suggests that the etiology of depression may vary. Whereas Chinese adolescents have a tendency to contribute to the manifestation of interpersonal stressors and subsequent depressive symptoms, Canadian adolescents seem to both generate and react to stressors in their lives. Ultimately, this may prove to have important clinical implications for the development of effective intervention and prevention programs as it provides greater insight into the development of depressive symptoms.
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